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Dear Sir: 

I, Professor Wu Zuze, do hereby declare that: 
1 . I am an inventor of the invention disclosed in U.S. Patent Application 
Serial No. 10/541,058. My educational and professional background is as follows: 

a. I graduated from the Department of Chemistry, Shandong 
University in 1957. 

b. I was a junior research fellow at the Institute of Radiation Research, 
Academy of Military Medical Sciences from 1957 to 1963. 

c. I was a senior research fellow at the Institute of Radiation 
Research, Academy of Military Medical Sciences from 1963 to 1980. 

d. I was a visiting scholar at Paterson's Institute of Cancer Research 
in Britian from 1973 to 1975. 

e. I was an Assistant Professor at the Institute of Radiation Research, 
Academy of Military Medical Sciences from 1980 to 1983. 

f. I was a full Professor at the Institute of Radiation Research, 
Academy of Military Medical Sciences from 1983 to now. 



g. In 1988, 1 was elected the first Chinese council member of the 
International Radiation Research Association. 

h. I was the Director of the Institute of Radiation Medicine, Academy 
of Military Medical Sciences from 1991 to 1993. 

i. I was the President of the Academy of Military Medical Sciences 
from 1993 to 1996. 

j. In 1 993 1 was elected as a member of the Chinese Academy of 

Sciences. 

k. I was the Di rector of the PL A Key Laboratory o f Exper i mental 
Hematology from 1 996 to now. 

2. I have reviewed the Office Action dated February 13, 2008, attached 
hereto as Exhibit A, wherein Claim 17 was rejected as being anticipated by U.S. Patent 
No. 3,840,597 to Moore et al. ("the '597 patent"). I have reviewed and understand the 
pending claims of U.S. Patent Application Serial No. 10/541 ,058, ("Pending Claims"), a 
copy of which are attached hereto as Exhibit B. I have also reviewed and understand the 
'597 patent, attached hereto as Exhibit C. 

3. Based on my reading of the Pending Claims and the '597 patent, I am of 
the opinion that one of ordinary skill in the art reading the '597 patent would not find that 
the '597 patent teaches the method defined by new claim 24 of treating pain and 
inflammation. In particular: 

a. the '597 patent fails to disclose administering an anti-inflammatory 
analgesic drug comprising the compound defined in new claim 24 (hereinafter referred to 
as "the present compound"). The '597 patent discloses a class of compounds which can 
include up to 12,000 or more compounds, one of which could be the present compound. 
No relevant experimental data or even brief description regarding anti-inflammatory 
activity is provided for the present compound. Rather, the '597 patent provides 
experimental data relating to anti-inflammatory activity for a very small sub-group of the 
class, i.e., the "preferred compounds" identified at column 6, line 55 to column 7, line 5 
(see column 7, lines 6-8), and the present compound is not within this sub-group. 
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b. The "preferred compounds" of the '597 patent are either unsubstituted or 
substituted with a halogen atom on the phenyl ring on the right hand side. The present 
compound is substituted with a methoxy group on the phenyl ring on the right side. 
Other compounds within the class are substituted with alkyl, nitro, amino alkanamido, 
hydroxy!, dialkyiamino, alkoxycarbamoyl, alkythio, alkyisulfonyl, alkanoyl or 
alkylsulfinyl. It is my opinion that one skilled in the art would believe that such 
structural differences are very likely to result in different activity and that one skilled in 
the art would not expect all the compounds within the class to exhibit anti-inflammatory 
activity based on data that shows such activity for only a small sub-group of the class. 

c. The *597 patent also fails to provide any data or description regarding 
analgesic activity for any of the compounds in the disclosed class. The '597 patent merely 
discloses that "some [compounds of the invention] are analgesic" (column 6, lines 9-10). 
It is well known to those skilled in the art that some anti-inflammatory drugs have 
analgesic effects, but some do not. For example, anti-malarial s, such as hydroxyquinine, 
chloroquine, etc. are known to be used as anti-inflammatory agents, but never as 
analgesics (Basic and Clinical Pharmacology, "Hydroxychloroquine, chloroquine, 
antimalarials have been used successfully for their anti-inflammatory effect in juvenile 
chronic arthritis, Sjogren's syndrome and systematic lupus erythematosus", edited by B.G. 
Katzung, Appleton & Lange Stanford, Conn., 1998, p. 591). In contrast, Dolantin, 
morphine, phenacetin, etc. are known to possess strong analgesic effects but no anti- 
inflammatory effects. It is my opinion that one skilled in the art would have no reason to 
expect that the present compound possess analgesic activity since the '597 patent 
provides no teaching regarding which compounds possess this activity. 

d. I have synthesized and investigated the anti-inflammatory and analgesic 
activity of two compounds in the disclosed class, N-methylsufonyl-4-nitro-2- 
phenoxymethanesulfonanilide (hereinafter referred to as "Sn") which is the compound of 
Example 15 in the '597 patent, and of N-ethoxycarbonyl-4-nitro-2- 
phenoxymethanesulfonanilide (hereinafter referred to as "Sio") which is an analogue of 
the compound of Example 15 and have found: 
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Neither Sn nor Sio showed any anti-inflammatory effect; and 



ii. 



Neither Sn nor Sio showed any analgesic activity. 



The complete results and experimental procedures are set forth in attached Appendix D. 

e. It is my opinion that since some compounds within the class do not 
possess anti-inflammatory or analgesic activity one skilled in the art would not 
reasonably expect all compounds within the class to possess anti-inflammatory and 
analgesic activity. It is also my opinion that the '597 patent provides no suggestion as to 
which compounds other than the "preferred compounds" would possess anti- 
inflammatory activity. Accordingly, the '597 patent would not suggest to me or in my 
opinion to anyone skilled in the art a method of treating pain and inflammation using the 
present compound. 

I hereby declare that all statements made of my own knowledge are true and that 
all statements made on information and belief are believed to be true, and furthermore, 
have been warned that willful false statements and the like are punishable by fine or 
imprisonment, or both (18 U.S.C 1 001), and may jeopardize the validity of the 
application or any patent issuing thereon. 

August 7, 2008 
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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH{S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX 16) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication, 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communication(s) filed on 28 August 2007 . 
2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11 , 453 O.G. 213. 

Disposition of Claims 

4) El Claim(s) 17-23 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) G3 Claim(s) 17-23 is/are rejected. 

7) |3 Claim(s) 17 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) E1 The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .E3 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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1) £3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTCM13) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) pa P er No(s)/Mail Date. . 

3) Information Disclosure Statement(s) (PTO/SB/08) - 5 > LJ Notice of Informal Patent Application 
Paper No(s)/Mail Date 03/13/2006 . 6) U Other; _ — . 
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DETAILED ACTION 

Claims 10-17 have been canceled by the amendment filed on 08/28/2007. 
Claims 17-23 are new by the amendment. Therefore, claims 17-23 are pending in the 
instant application. 

Information Disclosure Statement 

Applicants' Information Disclosure Statement, filed 03/13/2006 has been 
considered. Please refer to Applicant's copy of the PTO-1449 submitted herewith. 
Priority 

This Application is a 371 of PCT/CN03/01 145 filed on 12/30/2003, and claims the 
benefit of foreign priority of China Patent Application No. 02159419.8, filed on 
12/31/2002. 

Response to Restriction/Election 
Applicant' election without traverse of Group II (claim 10) a method of treating 
inflammation comprising administering an anti-inflammatory analgesic drug comprising 
a compound of formula (I), in the reply filed 06/1 9/2007 is acknowledged. Since 
Applicants have amended claims and added new dependent method claims, all the 
pending method claims 17-23 will be examined on the merits. 



Application/Control Number: Page 3 

10/541,058 

Art Unit: 1626 

Specification 

The first paragraph of the specification does not contain continuing data to which 
the instant specification claims benefit from. An appropriate amendment is required. 

Claim Objections 

The amendment to the claims filed on 08/28/2007 does not comply with the 
requirements of 37 CFR 1.121(c) because claim 17 was numbered previously, and can 
not be numbered again in the new claim. Amendments to the claims filed on or after 
July 30, 2003 must comply with 37 CFR 1.126 which states: the original numbering of 
the claims must be preserved throughout the prosecution. When claims are canceled 
the remaining claims must not be renumbered. When claims are added, they must be 
numbered by the applicant consecutively beginning with the number next following the 
highest numbered claim previously presented (whether entered or not). Appropriate 
correction is requested. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



Application/Control Number: 
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10/541,058 
Art Unit: 1626 

Claim 17 is rejected under 35 U.S.C. 102 (b) as being anticipated by Moore et 
a!., U.S. Patent No. 3,840,597 ("the '597 patent"). 

Applicants' claims relate to a method of treating inflammation, comprising 
administering an anti-inflammatory analgesic drug comprising a compound of formula (I) 



wherein A is present or absent and represents a pharraaceutically acceptable 
inorganic or organic base, or a basic amino acid, 

or a pharmaceutically acceptable salt thereof, or a mixture thereof with povidone, 
phospholipids or cyclodextrin. 



51765-76-5) or a pharmaceutical composition comprising the compound of formula (I) 
as an anti-inflammatory agent, and a method for controlling inflammation in mammalian 
tissue by using the compound thereof at lines 61-69 of column 1, and line 19-21 of 
column 13. The specific compound disclosed at lines 19-21 of column 13 as 2-(4- 
methoxyphenoxy)-4-nitromethane-sulfonanilide. Therefore, the '597 patent anticipates 
the instant claim 17. 




NHSO2CH3 



Formula (I) 




(CAS RN 



The '597 patent disclosed a specific compound 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 



Claims 17-23 are rejected under 35 U.S.C. 103 (a) as unpatentable over the '597 
patent in view of the teaching by Pirotte et al., U.S. Patent No. 5,756,546 ("the 546 
patent"). 

Applicants' claims relate to a method of treating inflammation, comprising 
administering an anti-inflammatory analgesic drug comprising a compound of formula (I) 



or nonobviousness. 




NHSOjCH 3 



Formula (1) 

wherein A is present or absent and represents a pharmaceutical! y acceptable 
inorganic or organic base, or a basic amino acid. 



Application/Control Number: 

10/541,058 

Art Unit: 1626 



Page 6 



or a pharmaceuticalty acceptable sail thereof, or a mixture thereof with povidone, 
phospholipids or cyclodextrin. 



Determination of the scope and content of the prior art (MPEP §2141.01) 



The '597 patent disclosed a specific compound u0 * 




-OCHj 



(CAS RN 



51765-76-5) or a pharmaceutical composition comprising the compound of formula (I) 
as an anti-inflammatory agent, and a method for controlling inflammation in mammalian 
tissue by using the compound thereof at lines 61-69 of column 1, and line 19-21 of 
column 13. The specific compound disclosed at lines 19-21 of column 13 is 2-(4- 
methoxyphenoxy)-4-nitromethane-sulfonanilide. At lines 1-31, column 3, the various 
salts of the compound are further disclosed for the instantly claimed application, which 
includes the inorganic salts, and the organic amine salts such as morpholine, or methyl 
cyclohexylamine. 

The '546 patent disclosed a water-soluble nimesulide-L-lysine salt 



«-di4rf-»*— * or nimesulide-L-arginine, optionally further comprising 

cyclodextrins and a method of using the compounds or composition for treating 
inflammation. 
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10/541,058 
Art Unit: 1626 

Ascertainment of the difference between the prior art and the claims (MPEP 52141.02} 

The difference between the '597 patent method and the instantly claimed 
method, is that the prior art reference teaches the method using 



said compound, but does not specifically teach the salts as trans-4-methyl (or t-butyl)- 

cyclohexylamine, lysine, arginine, or further comprising cyclodextrins. 

Finding of prima facie obviousness-rationai and motivation (MPEP 52142-2413) 

To those skilled in the art, such differences are in the grasp of one ordinary 
skilled in the art. The '597 patent disclosed the organic amine base can be methyl- 
cyclohexylamine. To one ordinary skilled in the art, the trans-methyl and t-butyl 
cyclohexylamine are obvious to the methyl cyclohexylamine salt, because they are 
either isomer or analogs, and all function as a base for making the corresponding salt. 
The use of lysine, or arginine as a base, or further comprising cyclodextrins is also 
taught and/or suggested by the '546 patent. The form of the claimed drug as oral 
preparation, injection, suppository, drop* or preparation for external use is obviousness 
to one skilled in the medicinal chemistry art, because such forms are the ordinary forms 
of drug formulation for treating inflammation. Without further disclosure of unexpected 
prosperities, the instantly claimed method obvious to the combination as whole of the 
prior art teaching, and the instant claimed method would have been suggested to one 
skilled in the art. 



compound 




or a organic amino salt, or a composition comprising 
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Conclusion 



• Specification is objected to. 



• Claim 17 is objected to. 



• Claims 17-23 are rejected. 



Telephone Inquiry 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yong Chu whose telephone number is 571-272-5759. 
The examiner can normally be reached between 7:00 am - 3:30 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph K. M^Kane can be reached on 571-272-0699. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-91 97 (toll-free). 



Yong Chu, Ph.D. 
Patent Examiner 
Art Unit 1626 



REBECCA ANDERSON 
PRIMARY EXAMINE^; 
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In re SUN, et al. 



EXHIBIT B-Pending Claims 



24. (New) A method of treating inflammation and pain, comprising administering an 
anti-inflammatory analgesic drug comprising a compound of formula (I) 



N0 2 

Formula (I) 

wherein A is present or absent and represents a pharmaceutically acceptable inorganic or 
organic base, or a basic amino acid, 

or a pharmaceutically acceptable salt thereof, or a mixture thereof with povidone, 
phospholipids or cyclodextrin. 

25. (New) The method according to claim 24, wherein A is trans-4-methyl- 
cyclohexylamine or trans-4-tert-butyl-cyclohexylamine. 

26. (New) The method according to claim 24, wherein A is arginine or lysine. 

27. (New) A method according to claim 24, wherein said mixture is an associate of 
said compound of formula (I) wherein A is absent with povidone. 

28. (New) The method according to claim 24, wherein said mixture is a complex of 
said compound of formula (I) wherein A is absent with phospholipids. 

29. (New) The method according to claim 24, wherein said mixture is an inclusion of 
said compound of formula (I) wherein A is absent and cyclodextrin. 

30. (New) The method according to claim 24, wherein the drug is in the form of oral 
preparation, injection, suppository, drop, or preparation for external use. 




NHS0 2 CH 3 
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DETAILED DESCRIPTION OF THE INVENTION 

SiJMTmiwnVptfFNOXY AI KANE- According to the present invention there is provided a 

S ^ SmL ™FO™Ss <*» ° f compounds ° f f ™ la 

George G. I. Moore, Birchwood, and Joseph Kenneth E t SO s NR 
Harrington, Edina, Minn., assignors to Hiker Labora- ° 
tones, Inc., Norlhridge, Calif. 
No Drawing. Continuation-in-part of application Ser. No. 
118,476", Feb. 24, 1971, which is a continuation-in-part 
of abandoned application Sen No. 28,148, Apr. 13, 
1970. This application July 3, 1972, Ser. No. 268,606 10 
Int CI. C07c 143/74 

U.S. CI. 260—556 F 31 Claims wherein R x is an optionally halogenated lower alkyl rad- 

_ ical, R is hydrogen, cyano, alkyl, alkylsulfonyl, haloal- 

ABSTRACT OF THE DISCLOSURE Jg k »nyl, a cation or ^ 

. Diphenyl ethers wherein an alkyl- or haloalkylsulfon- ILi-nt 

amido substituent group is oriented ortho to the ether cab, 

linkage and a nitro or amino substituent is oriented in the where R 1 is alkyl and A is oxygen or a carbon-carbon 

4 or 5 positions with respect to the sulfonamido group bond, X is alkoxy, alkyl, halogen, acetamido, nitro, hy- 

are active anti-inflammatory agents. go drogen, amino, alkoxycarbamoyl or dialkylamino, Y is 

. nitro, amino, alkoxycarbamoyl, dialkylamino or hydro- 

. _ . . \, . . . . „,.„ gen, provided that one of X and Y is nitro, amino, alk- 

fI^£*^^^^F^ri^ ^carbamoyl, or dialkylamino, Z is halogen, nitro or 

tion, Ser. No. 118,476 filed Feb. 24, 1971, and now z - is halogen, alkyl, alkoxy, nitro, amino al- 
abandoned which is a contouanon-m-pai t of haloaS, hydroxy, dialkylamino, alkoxycar- 

Ser. No. 28,148 filed Apr. 13 1970, now abandoned. kyltMo, alkylsulfonyl, alkanoyl. or alkylsul- 

This invention relates to diphenyl ethers substatu ed by * ^ g Q ^ ™* * • * 

an alkyl- or haloalkylsulfonanndo group and a . nitre . or * aliphatic group* appearing in the Rx< R, X, Y 

amino group (as defined herein) wherem the orientation mois . t L, including those characterized as lower 

of the groups is critical. In particular the invention relates 3Q ^ ^ frQm Qne ^ ^ atoms ^ fl 

to such compounds wherem toe alkyl- or hal^ alianamMo nere m is meant the group 
fonamido group is oriented in the 2 position (ortho) 

with respect to the ether linkage and the nitro or amino 9 

group is oriented in the 4 or 5 position with respect to the alkyi-C— NH— 

alkyl- or haloalkylsulfonamido group, and to salts thereof. 3g m j by alkoxycarbamoyl is meant 

The rings and the sulfonamido nitrogen are optionally Q 

substituted. The compounds are anti-inflammatory agents. « 

Methods for the preparation and use of the compounds ukyi-o-CNH-. 

are also described. Compounds of the invention wherein R is hydrogen or 

Alkysulfonamido and haloalkylsulfonamido substituted 40 a cation are presently most preferred. The compounds in 

diphenyl ethers have ben alluded to heretofore. Thus, see which R is alkyl or alkylsulfonyl are preferred to those 

British patents 738,758, 854,956 and 856,452, French in which R is haloalkylsulfonyl, cyano or 
patent 1,188,591 and U.S. Pat. 3,223,582. However, none 

of these patents disclose or suggest the compounds of the 9 

present invention wherem a nitro and amino group must 46 CAE'. 

be present, nor do they suggest the critical nature of the - . ; 

Station of the substituent groups to obtain high ac- When R is aflcyl, alkylsutfonyl or haloalkylsulfonyl it 

tivhy Furthermore, the pharmacological activity of the preferably contains one carbon atom. The preferred halo- 

compound of the mvention is not suggested by the prior ^ ^m^^Uo^ R moieties are fluorine an* 

Many non-steroidal anti-inflammatory agents have been 0 

discovered in recent years, and some are currently mar- _{l_ A _ R > 

keted for the treatment of various conditions treated by J * iV ' 

anti-inflammatory, analgetic and antipyretic agents. How- A is preferably oxygen, and R' preferably contains one 

ever, these agents have significant side-effects which pre- or two carbon atoms.. 

vent their use in many patients. The search for anti-inflam- R x may be straight or branched chain when it contains 

matory agents with reduced side effects and improved three or four carbon atoms. S. x preferably contains one 

therapeutic ratio is continuing. The compounds of the carbon atom. R x is preferably methyl, cbloromethyl, ffuo- 

present invention are effective anti-inflammatory agents eo romethyl, difluoromethyl or trifluoromethyl, and most 

with excellent therapeutic ratios. preferred is methyl 

It is therefore an object of tie present invention to » is preferred that n is zero or one. Most preferred is 

.7 . ... „„„ „ .. ;„ fl „ mm „ f „„ r n equal to zero. When n is one, Z' is preferably oriented 

provide compounds which are ant* nflarrnnato^ agent . * preferably Z' is halogen oriented 

It is another object of the niyention to provide anti- rekt £ 6 tQ emer oxyge n. 

inflammatory compositions containing one or more ha o- 65 ft h presentIy prefcrre <i (hat Z is hydrogen. When 

alkyl- or alkylsulfonarmdoaryl compounds as active in- z & talo g ea it is preferably chlorine, 

gredients therein. Most preferably X is hydrogen and Y is nitro. Other : 

It is a further object of the invention to provide a preferred combinations are those in which X is amino, 

method for controlling inflammation in mammalian tissue. Y is hydrogen; X is ethoxycarbamoyl and Y is hyv. 

Still other objects will be made apparent by the follow- 70 drogen; X is dimethylamino and Y is hydrogen; and X is 

ing specification. acetamido and Y is nitro. : ■ 
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3,840,597 



The compounds of the invention are acidic in nature 
when R is hydrogen. Consequently, they form salts, i.e. 
compounds of Formula I wherein R is a pharmaceutical^ 
acceptable cation, or any cation which forms salts stable 
to ambient conditions, which salts are useful intermedi- 
ates. These are generally metal, ammonium and organic 
amine salts and can be prepared by treating the acid form 
(compounds of Formula I in which R is hydrogen) with a 
stoichiometrically equivalent amount of an appropriate 



halogen, it is preferably chlorine, except that when R x 
is CFj, Q is preferably fluorine. 

A solution of the appropriate primary arylamine of 
Formula II and at least an equimolar quantity of a suit- 
able acid acceptor (such as dimethylamJine or triethyl- 
amine) in an inert organic solvent is prepared. Among 
the suitable solvents are glyme, benzene, dichloromethane 
and chloroform. An equimolar quantity of the appropriate 
sulfonic anhydride or halide is added to the solution. The 



base under mild conditions. Among the metal salts of the 10 addition is advantageously carried out at -"15° to 150° 
invention are alkali metal (e.g. lithium, sodium and potas- C, but. this may be raised or lowered if desired. In cases 
siuml alkaline earth metal (e.g. barium, calcium and where the amine is of lower reactivity, it is advantageous 
magnesium) and heavy metal (e.g. zinc and iron) salts as to allow the reaction mixture to remain at reflux ft 
well as other metal salts such as aluminum. Appropriate 
bases for use in preparing the metal salts include metal 1{ 
oxides, hydroxides, carbonates, bicarbonates and alb- 
oxides. Some salts are also prepared by cation exchange 
reactions (by reacting a salt of the invention with an 
organic or inorganic salt in a cation exchange reaction). 
The organic amine salts include the salts of aliphatic (e.g. 2 , 
alkyl), aromatic and heterocyclic amines, as well as those 
having a mixture of these types of structures. The amines 
useful in preparing the salts of the invention can be pri- 
mary, secondary or tertiary and preferably contain not 
more than 20 carbon atoms. Such amines include, for ex- 2 
ample, morpholine, methyl cyclohexylaraine, glucosamme, 
etc. These and the ammonium salts can be prepared by 
reacting the acid form with the appropriate organic base 

sans are goncMuij ^ is nccessarv xjjg temperatures utilized depend on the re- 



ture for a few hours following addition. 

After completion of the reaction, the product is iso- 
lated by conventional methods. For example, the reaction 
mixture can be extracted with excess aqueous sodium 
hydroxide. The aqueous extract is then washed with or- 
ganic solvents and treated with charcoal to remove im- 
purities. Subsequent acidification of the aqueous extract 
with mineral acid then affords the product as an oil or 
solid which is distilled, sublimed, chromatographed or re- 
crystallized as required to give pure product. When water- 
soluble solvents are used, the reaction mixture can be 
poured directly into aqueous mineral acids. The product 
is then isolated by conventional extraction techniques and 
purified as above. 

The reaction may also be run in a closed reactor. When 
this is done, solvent is not usually necessary, Q is usually 



~The"salts of the invention are frequently formed by activity of the reactante but may be between 0 and 200' 
reacting the precursors in aqueous solution. This solution C and are generally 50 to 150' C 
can be evaporated to obtain the salt of the compound, METHOD B 

usually as a dry powder, to some cases it may be more 33 f ^ ^ of ^ mven(ion ^ aso be 

convenient to use a non-aqueous f^^f^™*^ prepared by the nucleophilic displacement reaction of a 
hols, acetone, etc. The resulting solution is then treated vj^ j aromatic compound with a halogen 
to remove the solvent, for example, by evaporation under den^tive as foltows- max ^ umi Wlta a a}UtJ ^ 
reduced pressure. Since many of the salts are water solu- derivative as follows, 
ble, they are often used in the form of aqueous solutions. 40 Bl502NH 
Also, they can be used in making pharmaceutical prepara- 
tions in the form of capsules for oral administration. 

The compounds of this invention wherein R is hydrogen 
(the acid form) are prepared by two different methods 
from precursors (Le. compounds not f alling within the < 
scope of Formula I) and, in addition, certain of the com- 
pounds of Formula I are prepared from other compounds 
of Formula J, as shown below. 

METHOD A 
This method can be generally useful when the necessary 
intermediates of Formula n £ * * *" 



Kx S OsNH 



• i0 IWSOzNH 

J * JUSOiNH 



50 




wherein D is halogen (chlorine, bromine or iodine), M is 
65 alkali metal or copper and Rj, X, Z, Z' and n are as 
denned hereinabove provided that if Z or Z' is halogen, 
Z or Z' is a lower atomic weight halogen than D, The 
substituted alkyl- and haloalikylsulfonamidobenzene de- 
rivatives are known in the chemical literature. Certain 
60 fluoroall^lsulfonamidobenzenc derivatives are described 
in South African Patent 68/4125, or can be prepared by 
the methods described in said patent from known starting 
materials. Solvents used in the reaction are pyridine, 
a + HQ quinoline, dimethylformamide and the like. Preferably 
65 d is bromine or iodine. When D is chlorine X must be 
an activating group such as nitro. Cuprous chloride is a 
suitable cuprous catalyst for the reaction. The alkali 
metal salts may be preformed or formed in situ. Tempera- 
tares of 0 to 200° C. may be used, depending upon the 
where Q is halogen or the corresponding anhydride resi- 70 reactivity of the substrates. Extended reaction periods are 
due, OSO a Rs, and R» X, Y, Z, Z' and n are as previously 
defined with the exceptions that Z' is not hydroxy or 
amino, and X and Y are not amino. The reaction is 
usually run in the presence of a suitable acid acceptor, This includes the various ways in which Z, Z', and Y are 

which may be an organic or inorganic base. When Q is 1$ changed in the compounds of Formula £ For example. 



0°^ 



METHOD C 
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compounds wherein X, Y or Z' is amino are prepared to the art, generally by the reduction of the corresponding 

by reduction of nitro compounds; compounds wherein nitro compound. Conventional reduction techniques, both 

X or Z is alkanamido are prepared by acylation of amino chemical and catalytic, are used, such as iron in acetic acid, 

compounds; compounds of Formula I wherein R is by- sodium sulfide, and most commonly 'Raney nickel and 

Aogencanberntratedorbalogermtedonthepnenylrings. hydrogen gas. The mtro compound precursors of the 

When Z' is alkylthio it is readily oxidized to aBrylsulfinyl 0 compounds of Formula n are also known to the art, or 

or alkylsnlfonyl. Compounds wherein Z' is hydroxy and may be prepared by well known methods. 

R is hydrogen are preferably prepared by simple hydro- As noted previously, the compounds of the invention 

gen iodide cleavage of the corresponding compound are active anti-irfflammatory agents. Further, some are 

wherein Z' is alkoxy. When X, Y or Z' is amino, it can 10 analgesic and anti-pyretic agents and some have been 

be converted to dialkylamino by known methods. Com- fcund to possess anti-microbial activity. The compounds 

pounds wherein X, Y or Z' is alkoxycarbamoyl are pre- are also generally active as herbicides, 

pared by reaction of the corresponding aromatic amine The anti-inflammatory activity can be conveniently 

with an alkyl chloroformate. demonstrated using assays designed to test the ability of 

The preparation of compounds wherein R is hydrogen, 15 these compounds to antagonize the local edema character- 

Z is halogen or hydrogen, Z' is halogen, alkyl, alkoxy, istic of the inflammatory response (rat foot edema test) 

nitro, alkylthio, alkylsulflnyl, alkylsulfonyl or alkanoyl and to inhibit the onset of the erythematous manifestation 

and Y is nitro is particularly facile starting with inter- of inflammation (guinea pig erythema test). LeadiDg 

mediate compounds of Formula I wherein both X and references to the rat foot edema test are; 

Y are hydrogen, or where X is as previously defined and 2Q j Adamkiewicz et al., Canad. J. Biochem. Physio. 

Y is hydrogen. Nitration with 70 percent nitric acid in 55-332 1955- 

acetic acid generally provides excellent yields of com- 2 g ^ * Brit Me(L j 2 ; xi29, 1949 and 
pounds of Formula I wherein Y is mtro. The necessary . prQs g Exper. Biol. Med. 111:554, 1962. 
intermediates are described in Netherlands patent appli- 
cation 7104420 or can be prepared by methods described 2g Leading references to the guinea pig erythema test are: 
in said application from known starting materials. This j Wilhelmi, Schweiz. Med. Wschr. 79:551, 1949 and 
nitration exclusively para to the sulfonamido group is 2 winder et aIi) jjrt. phannacodyn 116:261, 1958. 

surprising and unexpected because substantial ortho ni- 

tration would be predicted according to principles of Analgesic activity has been observed m standard test 

electrophilic aromatic substitution. 30 methods such as the phenylquinone writhing and Randall- 

P ov testa> Anti.MEammatory act Mty may also be 

METHOD U detected by assays known to the art such as the cotton 

This includes the various ways in which R is changed pellet granuloma and adjuvant arthritis tests, 
in the compounds of Formula L Preferably in carrying The compounds are preferably adrninistered orally as 
out such processes to prepare compounds in which Z is 33 anti-inflammatory agents but other known methods of 
hydroxy, the hydroxy is protected using conventional administration are contemplated as well, e.g. derma- 
methods such as formation of the comparable benzyloxy tomucosally (for example dermally, rectally, and the like) 
compound, followed by regeneration of the hydroxy and parenterally, for example by subcutaneous injection, 
group. The preparation of the salts (wherein R is a intramuscular injection, intravenous injection and the like, 
cation) from the acid form compounds has already been 40 Ocular administration is also included. Dosages ordinarily 
discussed. To perpare the compounds of the invention fan -within the range of about 1 to 500 mg./kg. of body 
wherein R is lower alkyl, compounds of Formula I where- weight of the mammal to be treated although oral dosages 
in R is a metal ion, for example sodium or potassium, ^ no t usually above 100 mg./kg. and injection dosages 
are reacted with a stoichiometric amount of alkyl bromide are not usually above 50 mg./kg. Suitable forms for oral 
or iodide or a dialkyl sulfate in a non-reactive solvent 45 administration include liquids (such as four percent acacia 
such as acetone. suspensions), tablets (which may contain anhydrous 

Compounds of the invention wherein R is cyano are pre- lactose, microcrystalline cellulose, modified starch, calcium 
pared by reacting the corresponding compounds of the stearate and talc, as well as other conventional compound- 
invention wherein R is a cation such as sodium or potas- jng agents together with the active anti-inflammatory 
sium with cyanogen chloride or bromide in a non-reactive 50 agent) and capsules. Suitable carriers for topical applica- 
solvent tion include creams, gels, tapes and the like. Liquid formu- 

Compounds of the invention wherein R is alkylsulfonyl i at i onSj suc h as solutions or suspensions of the active in- 
or haloalkylsulfonyl are prepared by reacting the corre- gredient in inert carriers, are contemplated for dosage 
sponding compounds of the invention wherein R is a by injection. 

cation such as sodium or potassium with an alkylsulfonyl 55 ^hs presently preferred compounds of the invention 

or haloalkylsulfonyl halide or anhydride. re spect to anti-inflammatory activity include: 

Compounds of the invention wherein R is a 4 -nitro-2-phenoxychloromethanesulfonanilide, 

9 5-Ammo-phenoxytrifluoromethanesulfonanilide, 

— c— A— K' 60 5.A«tamido-4-nitro-2-phenoxytrifluoromethanesuIfon- 

pS KST 1 h I^iS\n^H^ 

the formula 2-(2-CMorophenoxy)-4-rutrotrffluoromethanesnlfon- 



R'— a— <[i— Q 



jjj 4-Annnc>-2-phenoxyrrMuoromemanesuIfonanilide, 
4-Nitro-2-phenoxymemanesulformnilide, 
wherein A and R' are as defined hereinabove, and Q is 4-Nitro-2-phenoxytrmnoromemanesuUonanilide, 
halogen, preferably fluorine, chlorine or bromine, or the 2-(4-CMorophenoxy)-4-nitrofluoromemanes^ulfonanihde, 
residue of an anhydride, i.e. an acyloxy group. 70 4.Nitro-2-phenoxvfluoromeaianesuMonanihde, 

Suitable alkane- and haloalkanesulfonyl anhydrides and 4'-Nitro-2^phenoxy-2,2>trmuorcemanes^onamhde, 
halides (for example chloride and fluorides) for use in pre- 2-(4-CMorophenoxy)-4-mtrotrifluoromethanesulfon- 
narins compounds of Formula I are known to the art. anilide, 

ThTprimary arylarnines of Formula D are also cither N-Methyl-4-mtro-2-phenoxymemanesuIfonan,hde, 
toowntomeart,wmaybemadebymethodswellJcnown 7S N-Ethyl^mtro^pb^r^thanesulfomm^de, 
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5-Mcthyl-4-nitro-2-phBnoxytrifluoromethanesu]fott- 

anilide, 
4-Nitro-2-pheri 



uiilide 



and the phannaceutically acceptable salts of these com- 
pounds. 5 

The compounds of the invention designated as preferred 
have been tested in animals in one or more assays to deter- 
mine anti-inflammatory activity. All of the preferred com- 
pounds were tested in the carrageenin rat foot edema test, 
and were found in one or more repetitions to be active at 10 
25 mg./kg. or less. Most of these compounds have a thera- 
peutic ratio (ED 35 /LD 5( f=T.R,) of five or more. For some 
compounds the LD M has been precisely measured, while 
for other compounds it is estimated. 

Some compounds of the invention are acidic and are 10 
also useful as catalysts or initiators for certain polymeriza- 
tions, the perfluoroalkyi derivatives being particularly use- 
ful in this regard. When so used, the compounds are mixed 
with the monomer or prepoiymer. Suitable monomers in- 
elude epoxide and vinyl ether monomers. The rate of re- A, 
action and the degree of polymerization varies depending 
upon the temperature at which the polymerization is car- 
ried out and the reactivity of the monomer, and heating of 
the polymerization reaction is generally utilized to obtain 
a faster polymerization rate. 

The herbicidal activity of representative compounds of 
Formula I has been determined using screening tests 
against experimental plantings. Both pre- and post- 
emergence activity are determined in a direct screen 
against selected weed species. The following weed mix- 
tures are examples of some of the weeds used for the tests. 



the plant. If these processes are essential, the plant will 
die if treated with a sufficient dose of the compound. How- 
ever, the type of growth modifying activity observed varies 
among types of plants. 

For application to plants, the compounds can be finely 
divided and suspended in any of the usual aqueous media. 
In addition, spreading agents, wetting agents, sticking 
agents or other adjuvants can be added as desired. Dry 
powders, as such or diluted with inert materials such as 
diatomaceous earth, can likewise be used as dusts for this 
purpose. The preparations are coated on the plants or the 
ground is covered when pre-emergence control is desired. 
Application is made with the usual sprayers, dust guns 
and the like. Application rates are at 0.5 to 20 lb./acre 
15 in general, but may . be increased or reduced according 
to individual circumstances of use. 

The anti-microbial activity of the compounds is evalu- 
ated using a variation of the original agar-plate diffusion 
method of Vincent and Vincent (e.g. see Vincent, J. G., 
„ n and Vincent, Helen W., Proc. Soc. Exptl. Biol. Med. 55: 
T 162-164, 1944, and Davis, B. D„ and Mingioli, E. S., 
J. Bac. 66": 129-136, 1953. 

The following examples are given for the purpose of 
further illustrating the procedures of the present inven- 
ok tion, but are not intended, in any way, to be limiting on 
the scope thereof. 

All melting points in the examples are uncorrected. 
The boiling points and melting points are given in degrees 
Centigrade and the pressures in millimeters of mercury. 
so Examples 1 and 2 relate to the preparation of com- 
pounds of Formula I by Method A. - 



40 



Giant foxtail (Setaria faberii) 
Barnyard grass (EchinacMoa crusgalli) 
Crabgrass (Digitarta ischaemum) 
Quackgrass (Agropyran repens) 

BROADLEAVES 
Pigweed (Amaranthus retroftexus) 
Purslane (Portulaca oleracea) 
Wild Mustard (Brassica kaber) 
Wild morning glory {Convolvulus wvensis) 

The test chemicals are dissolved in a small amount of 
acetone or other suitable solvent and then diluted with 45 
water to give a concentration of 2000 p.pjn. From this 
concentration aliquots are diluted to give a final concen- 
tration of 500 p.pjn. Eighty ml of this solution are added 
to a 6-inch pot containing the weed seeds to give a con- 
centration equivalent to 20 lb./acre. All subsequent water- 60 
ings are made from the bottom. Two pots are used per 
treatment. Data are taken two to three weeks after treat- 
ment and recorded as percent pre-emergence kill for each 
species compared to the untreated controls. Some sra 
ing is done at 40 lb./acre. 

To assess post-emergence activity, the same weed 
tures are allowed to grow from 2 to 3 weeks until the 
grasses are approximately 1 to 3 inches and the broad- 
leaves P/2 inches tall. They are sprayed for approximately 
10 seconds or until good wetting of the leaf surfaces oc- 60 
curs with a 200 p.p.m. solution as described above. 

Data are taken two to three weeks after treatment and 
recorded as percent kill for each species compared to the 
untreated controls. 

Many of the compounds of this invention are active es 
as herbicides. The mechanism (s) by which this herbicidal 
activity is effected is not presently known. However, many 
of the compounds of this invention also show various 
types of plant growth modifying activity. Plant growth 
modification as defined herein consists of all deviations 
from natural development, for example defoliation, stim- 
ulation, stunting, retardation, desiccation, tillering, dwarf- 
ing, regulation and the like. This plant growth modifying 
activity is generally observed as the compounds of the 



4-Nitro-2-phenoxyaniIine (16.2 g:, 0.07 mole) is dis- 
solved in dichloromethane (200 ml.) with 0.071 mole of 
triethylamine. To this solution is added trifluoromethane- 
sulfonic anhydride (19.8 g., 0.07 mole) dropwxse over 
one-half hour. The mixture is stirred overnight at about 
25° C. An excess of ten percent sodium hydroxide is 
added and volatile impurities are removed by steam dis- 
tillation. The base insoluble precipitate is separated by 
filtration, washed with dichloromethane and recrystal- 
lized from a mixture of isopropanol and isopropyl ether 
with concomitant treatment with decolorizing charcoal. 
The yellow solid product is the sodium salt of 4-nitrc-2- 
(dec.)! 7 tr^fiuo^omethancsu1fc,nallil^de, m " P * 

Analysis.— Calculated for C M H 8 F 3 N z Na0 5 S (percent): 
C, 40.6; H, 2.1. Found: C, 39.8; H, 2.1. 



5-Nitro-2-phenoxyaniline (10.5 g. s 0.046 mole) is dis- 
solved in pyridine (100 ml.), methanesulfonyl chloride 
(5.22 g., 0.046 mole) is added and the mixture is stirred 
for about 16 hours. The mixture is poured into concen- 
fi5 trated hydrochloric acid with cooling and the solid prod- 
uct is collected by filtration. After recrystallization twice 
from ethanol and treatment with decolorizing charcoal, 
the product, 5-nitro-2-phenoxymethanesulf onanilide, is re- 
covered as a fight tan solid, m.p. 107.5-108.5° C. 

Analysis.— Calculated for C 13 H lz N 2 0 5 S (percent): C, 
50.6; H, 3.9; N, 9.1. Found (percent): C, 50.6; H, 4.1; 
N, 9.0. 

Example 3 relates to the preparation of compounds of 
Formula I by Method B. 



A solution of potassium hydroxide (12.3 g., 0.22 mole), 
2 - chloro-5-mtrotrifluoromethanesulfonanilide (15.3 g., 

™„ ^ „. 0.05 mole), phenol (L2 S-, O.05 mole), pyridine (25 ml.) 

defined herein consists of all deviations 70 and benzene (50 ml.) is stirred and heated, removing 
water by means of a Dean-Stark trap. After all benzene 
has distilled out, more pyridine (25 ml.) is added and the 
mixture is heated to 150° C. A small amount of cuprous 

i: „ „ chloride is added and heating is continued for several 

invention begin to interfere with certain processes within 76 hours. The mixture is poured into water, treated with de- 
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colorizing charcoal, then acidified. The organic layer is 
separated and distilled. The fraction toiling at 185-195° 
C./0.3 mm. is solidified by scratching, recrystallized 
twice from hexane-toluene, then from hexane-trichloro- 
ethylene to . give 5 - nitro-2-phenoxytrifluoromethanesul- 
™de, m.p. 85-87' " 



^S-Dinitro-Z-phenoxymethanesulfonanflide, m.p. 149- 
151" C. 

5-Cfaloro-2-(2,4-dichlorophenoxy)-4-nitrotrifluoro- 
methanesulfonanilide, m.p. 125^127° C. 

iExample 5 relates to the preparation of compounds of 
Formula I wherein X, Y, or Z is amino by reduction of 
the corresponding nitro compound. 



Analysis.— Calculated for CuHnFjfN^gS (percent): C, 
43.0; H, 2.5; N, 7.7. Found (percent): C, 43.0; H, 2.4; 
N, 7.8. 

The following compound is prepared using Method B, io 
exemplified in Example 3. 

2 - (4-fluorophenoxy) - 5-nitrotrfflooromethanesulfon- 5 . Nitro - 2 - phenoxytrifluoromethanesulfonanilide 
anilide, m.p. 95-97° C. (12.4 g., 0.0342 mole) in ethanol is reduced over palla- 

Example 4 related to the preparation of compounds of yium on charcoal at about 45 p.s.i. After hydrogen uptake 
Formula I by nitration of optionally substituted 2-phe- 15 j s complete the mixture is filtered, then the filtrate is 
noxyalkane- or haloalkanesulfonanilides. evaporated in vacuo to a solid which is sublimed to give 

white solid 5 - amino - 2-phenoxytriflnoromethanesulfon- 
Example 4 anilide, m.p. 120.5-123° C. 

, . Analysis.— Calculated for CwHuFaNaOaS (percent): 
2-Phenoxymemanesutfonanilide (17.3 %., 0.675 mole) is 20 Cj 470 . H> 3 3 Found (percent): C, 47.0; H, 3.4. 
dissolved in glacial acetic acid (175 ml.) by warming. The ^ following compounds are prepared using the 
mixture is stirred and 70 percent nitric acid (5.92 g., method of Example 5, or alternatively Raney nickel may 
0.0675 mole) is added dropwise over 15 minutes. The mix- be used as the reduction catalyst, and is generally pre- 
ture is heated on a steam bath for four hours, poured into f err ed. 
water and the precipitate is separated by nitration. The 25 

product, 4-nitro-2-phenoxymethanesulfonanilide, is a light 4.amino-2-phenoxytrifluoromethanesrilfonaniIide, 
tan solid, m.p. 143-144.5° C. after recrystallization from isolated as the sodium salt, m.p. 205-207° C. 
ethanol. 4-animo-2-(4-cUorophenoxy)triftuoromethanesiilfon- 

Analysis.— Calculated for CuHi^NaOiS (percent) : C, anilide, isolated as the triethylammonium salt, 

50.6; H, 3.9; N, 9.1. Found (percent) : C, 50.6; H, 3.8; N, 30 m . p . 130-140° C. 

4-amino-5-methoxy-2-phenoxytrifluoromethanesulfdn- 
anilide, isolated as the triethylammonium salt, 
m.p. 110-120° C. 

4- amino-5-chloro-2-phenoxytrifluoromethanesulfon- 
anilide, isolated as the triethylammonium salt, 
m.p. 128-133° C. 

5- acetamido-4-amtno-2-phenoxytrifluoromethanesuIfon- 
anilide, m.p. 189-190° C. (d.) 

5-amino-2-(4-f(uorophenoxy)trifluoromeuianesuIfon- 
anilide, isolated as the triethylammonium salt, 
m.p. 82-84.5° C. 
4-amino-2-(4-fluorophenoxy)trifluoromethanesulfon- 
anilide, isolated as the triethylammonium salt, 
m.p. 116-143° C. (d.) 



The following compounds are also prepared using the 
method of Example 4. 

2- (4'-Chlorophenoxy)-4-nitrotrifluoromethanesulfon- i 
anilide, m.p. 129-130° C. 

5-clnoro-4-nitro-2-phenoxytrifluoromethanesulfon- 

anilide, m.p. 123-125° C. 
5-methyl-4-nitro-2-phenoxytrh1uorometIianesulfonanihde, 

m.p. 97-99° C. ' 
5-memoxy-4-nitro-2-phenoxytrifluoromethanesuiton- 

aniHde, m.p. 133-135° C. 

4- nitro-2-phenoxydifiuoromethanesulfonanilide, m.p. 
92-94° C. 

3- Chloro-4-nitro-2-phenoxytrffluoromcthanesulfon- 
anilide, m.p. 101-102° C. 

5- Acetamido-4-nitro-2-phenoxytrifluoromethanesuh;on- 
anilide, m.p. 142.5-144.5° C. 

4- Nitro-2-phenoxvtrifluoromethanesulfonanilide, 
m.p. 146-148° C. 

2-(4-Huorc^henoxy)-4-nitrotrifluoromethanesulfon- 
anilide, isolated as the triethylammonium salt, m,p. 
95-98° C t 

2-(2-Methylphenoxy)-4^rotrifmoromethanesuIfon- 

anilide, b.p. 180° C./0.6 mm. 
2-(2-Chlorophenoxy)-4-nitrotrifluoromethanesulfon- 

anilide, b.p. 190° C./0.6 mm. 
2-(4-Chlorophenoxy)-4-nitrodifiuoromethanesulfon- 

anilide,m.p. 111.5-114.5° C. 
2-(4-Memylphenoxy)-4-mtrotiifluorcaneuianesulfon- 

anilide, m.p. 100-105° C. 
2-(4-CMorophenoxy)-4-mtrofluoromethanesulfonamhde 3 

m.p. 137-138.5° C. 
4-Nitro-2-phenoxyfluoromethanesulfonanihde, m.p. 

104-105° C. ttmm 
4-Nitro-2-phenoxy-n-butauesuIfonanihde, m.p. 117.5- 

119° C. 

2-(4-Chlorophenoxy)-4-nitrocbloromethanesulfonanilide, 

m.p. 148-149.5° C. 
4'-mtro-2'-phenoxy-2,2,2-trffluoroethanesuUonamhde, 



5,m.p. 163-165° < 

5-Chloro-4-nitro-2-phenbxymetha: 
137-139° C. 



48 4-ammo-2-phenoxycMoromemanesuIfonanilide isolated 
as the hydrochloride, m.p. >95° C. (d.) 
4-amino-2-phenoxydifluoromethanesulf onanilide, isolated 

as the triethylammonium salt, m.p. 70-100° C. 
4-ammo-2-(2-methylphenoxy)trifluoromethanesuu:on- 
anilide, isolated as the triethylammonium salt, 
m.p. 107-116° C. 
4-amjno-2-(2-chlorophenoxy)trifluoromethanesulfon-- 
anilide, isolated as the triethylammonium salt, 
5 - m.p. 88-97° C. 

N-memyl-4-amino-2-(4-chlorophenoxy)trifluoromethane- 
sulfonanilide, isolated as the hydrochloride salt, m.p. 
167-182° C. 

4-ammo-2-(4-chlorophenoxy)methanesulfonanilide, 
CO anilide, isolated as the triethylammonium salt, 
m.p. 100-125° C. 
4- amino- 2- ( 4-chlorophenoxy ) difluoromethanesulfon- 

m.p. 160-164° C. 
4-amwo-2-phenoxymethanesulfonanilide, m.p. 
63 161-162.5° C. . . : 

4-amino-2-(4-methylphenoxy)methanesulfonanilide, 
isolated as the triethylammonium salt, m.p. 
123-138° C. 
4-amino-2-(4-chlorophenoxy)ftuoromethanesulfon- 
70 anilide, m.p. 140.5-142° C. 

4-aiiiino-2-(4-chlorophenoxy)chloromethanesulf on- 
anilide, m.p. 118-119.5° C. 
4-amino-2-phenoxyfluoromethanesulfonanilide, m.p. 
75 126-127.5° C. 



11 
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N-methyl-4-mtro-2-phenoxymemanesulfonaniIIde, 

m.p. 92-94" C. 
N-methyl-4'-nitro-2'-(phenoxy)ethanesulfonamlide, 

m.p. 77.5-79.5° C. 
N-ethyl-4-nitro-2-phenoxymethanesuIfonanJHde, 

m.p. 94.5-96.5° C. 
N- (n-butyl) -4-nitro-2-phenoxymemanesulfonanilide, 
m.p. 82-84° a 

Example 10 

' Sodium 4-nitro-2-phenoxytrifluoromethanesulfonanilide 
is reacted with an equimolar amount of cyanogen bro- 
mide in acetone by stirring at room temperature over- 
night. The mixture is filtered and the filtrate is evaporated 
; in vacuo to provide the product which is washed with 
water, then dried yielding N-cyano-4-nitro-2-phenoxytri- 
fluoromethanesulfonanilide. 

Example 11 

) Sodium 4-nitro-2-phenoxytrifluoromethanesulfonanilide 
is reacted with an equimolar amount of methanesulfonyl 
chloride in N,N-dimethylformamide by stirring over- 
night, the mixture is filtered, then evaporated in vacuo. 
The residue is washed thoroughly with water to provide 
5 N - methylsulfonyl - 4 - nitro-2-phenoxytrifiuoromethane- 
sulfonanilide. 

Example 12 

Sodium 4-nitro-2-phenoxytrifluoromethanesulfonanilide 
' is reacted with ethyl chloroformalc in acetone by stirring 
overnight. The mixture is filtered, the filtrate is evaporated 
in vacuo and the residue is extracted with dichlorometh- 
ane. The extracts are dried over magnesium sulfate, fil- 
Crude 5 - amino-2-phenoxytrifluoromethanesuIfonani- 3g tered an{i eva porated in vacuo to provide the desired pro- 
lide is dissolved in isopropyl ether and excess triethyl- ductj N _ e thoxycarhonyl-4-nitro-2-phenoxytrifluorometh- 
amine is added. The mixture is stirred for six hours at anesulfonanilide. 
room temperature, the solution is filtered and the salt is 
isolated by removing the volatiles in vacuo. The product 
is triethylammonium 5 - amino - 2-phenoxytrifluorometh- i(i _ 
anesulfonanilide, m.p. 130-134° C. So/ium 4-nitr^2-phenoxym^anesulfonanuide 

Analysis—Calculated for d^H^^O^S C„H I5 N acted with acetyl chlonde in dichloromethane by reflux- 
(percent) : C, 52,7; H, 6.0; N, 9.7. Found (percent) : 52.9; ing overnight. The mixture is filtered, the filtrate is evap- 
H, 5.9; N, 9.7. orated in vacuo and the residue is washed thoroughly 

Using the procedure of Example 8 the following com- 45 with water to provide N-acetyl-4-nitro-2-phenoxymeth- 
pounds are prepared: anesulfonanilide, m.p. 139-140.5° C. 



4'-amino-2'-phcnoxy-n-butanesulfor 
85.5-87° C. 

5-ammo-2-phenoxymethanesulfonanilide, isolated as 
the hydrochloride salt; m.p. 185-205° C. 

4-amino-5-chloro-2-(2,4-dichlorophenoxy)methanesuIfon- 
anifide, m.p. 165.5-167.5° C. . . _ 

4-amino-5-chloro-2Tphenoxymethanesulfonanilide J isot 
lated as the hydrochloride salt, m.p. 160° C. (d.) 

N-methyI-4-amino-2-phenoxymethansulfonamIide, iso- 
lated as the hydrochloride salt, m.p. >90° C. (d.) 

4'-amino-2'-phenoxy-2,2 J 2-trifluoroethanesuIfonaniIide, 

. m.p. 95-98.5° C. 

4 r amino-5-chloro-2-(2,4-dichlorophenoxy)trifluoro- 
methanesulfonanilide, m.p. 165-167.5° C. 
Example 6 

The sodium salt of 5-arnino^2-phenoxytrifluorometh- 
anesulfonanilide is reacted with ethyl chloroformate in 
acetone to provide a good yield of 5-(eihoxycarbamoyl)- 
2-phenoxytrifluoromethanesulfonanilide, as white needles, < 
m.p. 116-117 ° C. 

Analysis.— Calculated for CkjHibFsNsObS (percent): 
C, 47.6; H, 3.7. Found (percent): C, 47.4; H, 3.7. 

Example 7 . 

5-Amino-2-phenoxytrifluoromethanesulfonanilide is re- 
acted with formaldehyde and formic acid according to 
the well-known Eschweiler-Clarke reaction and 5-(N,N- 
dimethylamino) - 2 - phenoxytrifluoromethanesulfonani- 
Bde, m.p. 127-135° C, is obtained. 

Example 8 



Triethylammonium 5 - amino-2-phenoxydifluorornethane- 

sulfonanilide, m.p. 70-120° C. (d.) 
Triethylammonium 5-nitro-2-phenoxydifluoromethane- j 

sulfonamide, m.p. 70-74° C. 

Example 9 

2 - (4-Chlorophenoxy)-4-nitrotrifiuoromethanesulfon- 
anilide (11.3 g., 0.0285 mole) is stirred with sodium car- 
bonate (9.05 g., 0.085 mole) in acetone (350 ml.) for 
six hours, then methyl iodide (4.03 g„ 0.0285 mole) is 
added and the mixture is stirred for about 16 hours. The 
mixture is filtered,, evaporated in vacuo and the residue is 
stirred with dichloromethane and water. The dichloro- 
methane fraction is separated, then dried over magnesium 
sulfate, filtered and evaporated in vacuo. The residue is 
recrystallized twice from a benezene-hexane mixture with 
concomitant treatment with decolorizing charcoal. The 
product, N - methyl-2-(4-chlorophenoxy)"4-nitrotrifluoro- 
methahesulfonanilide, is a pale yellow solid, m.p. 120- 
122° C. 

Analysis.— Calculated for C^oClFaNaOsS (per- 
cent): C, 40.9; H, 2.5. Found (percent): C, 41.0; H, 2.4. 

The following compounds are prepared using the meth- 
od of Example 9: 

N-methyI-4,6-dinitro-2-phenoxymethanesulfonanilide, 
m.p. 135-137° C. 
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Sodium 4-nitro-2-phenoxytrifluoroi 
is reacted with a slight excess of i 



iethan< 



lide 



sulfonyl 

chloride in dimethylformamide by stirring overnight, the 
mixture is filtered, then evaporated in vacuo. The residue 
is washed thoroughly with water to provide N-fiuorometh- 
55 anesulfonyl - 4 - nitro - 2 - phenoxytrifiuoromethanesul- 
fonanilide. 

Using the procedure of Example 4 the following com- 
pounds are prepared: 

60 4'-nitro-2'-(phenoxy) ethanesulf onanilide, m.p. 1 13- 
115" C. 

5-memoxy-4-m'tro-2-phenoxymethanesulfonanilide, 

m.p. 150-152.5° C. 
2',4'-dinitro-6'-(phenoxy) ethanesulfonanilide, m.p. 
65 108.5-110.5° C. 

2-(4lmethoxyphenoxy)-4-nitromethanesulfonanilide, 

m.p. 125-127° C. 
2- (4-methoxyphenoxy ) -4-nitrotrifluoromeihahesulfon- 
70 anilide, m.p. 78-80° C. 

2-(4-methylthiophenoxy ) -4-m'tromethanesulfonanilide 
2-(4-acetylphenoxy)-4-nitromethanesulfonanilide 
2- (4-N,N-dimethylaminophenoxy ) -4-nitromethane- 
sulfonanilide 

75 2-(4-nitrophenoxy)-4-mtromethanesulfonanilide 
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The product.shown in the following table are prepared 
from other compounds. of the invention as described. 



5. A compound according to claim 1 wherein R x is 
alkyl. 

6. A compound according to claim 1 wherein R x is 
haloalkyl. ■"■■■\ 

7. A compound according to claim 5 wherein R x is 
1 methyl, , .,. ' s; ,. - . ■ 

8. A compound according to. claim, .6 .wherein ;R X .is 



2-(4.methylthlo)-4- 
nltroaietliaiiBsulfoji- 



2-(4-mettoi3rpliCTioiy)- Hydrogen 
tnlttometnane- Iodide 




poroildfl. 
ledncttoiL 
with Haney 



2-Ci-metbylsulfinyIplienoxy)- 
4-nitromethanesulIoii- 

2-{4-methylsu]fonylplisiioxy)- 
anlUdo. 

[4-amtooiAmoiF)- 



4-(N.N-dim86'i?l »' 

(N-N-dimof 

phenoxy)me 



9. A compound according, to claim 6 wherein R x is 



10. A compound according to claim 6 wherein R x is 
trifluoromethyl. 

11. A compound according to claim 6 wherein R x is 
chloromethyl 

; 12. A compound according to claim 1 wherein Y is 

13. A compound according to claim 1 wherein X is 
amino. 

14. A compound of the formula 



.(N-N-dimethylamli 
jAeiiiKytriBuOTOme 



withacetio 
withethyl 
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Using the method of Example 11 
nitro - 2 - phenoxymettane™"— ' :ii 
methylsulfonyl - 4 - nitro-2 
m.p. 161-163" C. 

What is claimed is: 

1. A compound of the formula: 



and starting with 4- 




wherein R, Is methyl, fluoromethyl, chloromethyl, difluo- 
romethyl, trifluoromethyl, ethyl or 2,2,2-trifluorocthyl, R 
is hydrogen, an alkyl radical containing from one to four 
carbon atoms or a pbarmaceutically acceptacle cation, 
X is hydrogen, methyl, amino, nitro, dhnethylamino, 
ethoxycarbamoyl or acetamido, Y is nitro or hydrogen, 
provided that if Y is hydrogen, X is amino, dimethylamino 
or ethoxycarbamoyl, Z is chlorine, Z' is oriented ortho 
and/or para to the diphenyl ether oxygen and is chloro, 
40 fluoro or methyl and re is 0-2. 

15. A compound according to claim 14 wherein R x is 
methyl. 

16. The compound 4-nitro - 2 - phenoxymethanesulfon- 
anilide according to claim 14. 

17. The compound 4-nitro-2-phenoxydifluoromethane- 
sulfonanilide according to claim 14. 

18. The compound 5-methyl-4-nitro-2-phenoxytrifluo- 
rometbanesulfonanilide according toiclaim 14. 

19. The compound 2-(4-cMorophenoxy)"4-rtootrifluo- 



60 



14. 



wherein R x is an optionally halogenated alkyl radical, 
R is hydrogen, alkyl or a pharmaceutical^ acceptable 
cation, X is alkoxy, alkyl, halogen, acetamido, nitro, hy- 
drogen, amino, alkoxycarbamoyl or dialkylamino, Y is 
nitro, amino, alkoxycarbamoyl, dialkylamino or hydrogen, 
provided that one of X and Y is nitro, amino, alkoxy- 
carbamoyl, or dialkylamino, Z is halogen, nitro or hydro- 
gen, Z' is halogen, afkyl, alkoxy, nitro, arnino, atkanamido, 
haloalkyl, hydroxy, tfalkylaniino, alkoxycarbamoyl, alkyl- 
thio, alkylsiilfonyl, alkanoyl, or alkylsntfinyl and n is 0-2, 
provided that the individual aliphatic groups appearing 
to the Rj, R, X, Y, and %' moieties contain from one 
to four carbon atoms each. 

2. A compound according to claim 1 wherein R is hy- 
drogen. 

3. A compound according to claim 1 wherein R is a 
pharmaceutically acceptable cation. 

4. A compound according to claim 1 wherein R is alkyl. 



20. The compound 4'-nitro-2'-phenoxy-2,2,2-trifluoro- 
ethanesulf onanilide according to claim 14. 

21. The compound 4-nitro-2-phenoxyfluoromethanesul- 
fonanilide according to claim 14. 

55 22. The compound 2-(4-chIorophenoxy)-4-nitrofluoro- 
methanesulfonardlide according to claim 14. 

23. The compound 4-rritro-2-phenoxytrifluoromethane- 
sulf onanilide according to claim 14. 

24. The compound 4-amino- 2- phenoxytrifluorometh- 
60 anesulfonanilide according to claim 10. 

25. the compound 2-(2-chlorophenoxy)-4-nitrotrifluo- 
rometh anesulfonanilide according to claim 14. 

26. The compound 2-(4-fluorophenyl)-4-mtrotrifluoro- 
65 methanesulfonanilide according to claim 14. 

27. The compound 5 - acetamido-4-nitro-2-phenoxytri- 
fluoromethanesulf onanilide according to claim 14. 

2S. The compound 5-amino - 2-phenoxytrifluorometh- 
70 anesulfonanilide according to claim 14. 
29. The compound 4-nitro - 2 - ] 



sulf onanilide according to claim 14. 
30. The compound N-methyl-4-nitro - 2 ■ phenoxymeth- 
le according to claim 1. 
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3L Thfr-cpmpound N-ethyW-nitro - 2 • 
anesuifonaniiide according to claim 1. 
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APPENDIX D 



(l)N-methylsulfonyl-4-nitro-2-phenoxymethanesulfonaniIide (hereinafter referred to as Sn) (This 
is the compound of Example 15 in US Patent 3,840,597) 

Structural formula: 

CH 3 S0 2 -N-SCl2CH 3 



Molecular formula: C14H14N2O7S2 MW: 386.40 
Elements analysis (%): 

Calculated: C 43.52 ; H 3.65 ; N 7.25 

Fund: C 43.60 ; H 3.41 ; N 7.20 
Melting point: 170-172°C 



(2) N-ethoxycarbonyl-4-nitro-2-phenoxymethanesulfonanilide (hereinafter referred to as S10) (This 
is an analogue of the compound of Example 15 in US Patent 3,840,597) 



Structural formula: 




C 2 HjO-C- 




Molecular formula: Ci 6 Hi 6 N20 7 S MW: 380.37 

Elements analysis (%): 

Calculated: C 50.52 ; H 4.24 ; N 7.36 



Found: C 50.67 ; H 4.09 ; N 7.24 



MS (FAB) m/z:381. 0(100%) basal peak 
Melting point: 101-103°C 



iii. 



Biological Assay to Determine Anti-Inflammatory Activity 
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Carrageenan test indicated that swelling in the control group after 6 hrs was 2.20mm, and it was 
alleviated by 43% in the group treated with Nimesulide, suggesting a significant anti- 
inflammatory effect. However, none of the treatments with 25, 50,100 and 200mg/kg of S10 and 
SI 1 showed any anti-inflammatory effect (see table 1 for details). 



Table 1 Anti-inflammatory effect of oral Nimesulide and its derivatives 







no. of 




Drug 


(mg/kg) 


mice 


paw edema mm(M±SD) 


Control 




10 


2. 20± 0. 34 


nimesu lide 


100 


10 


0.95± 0.59* 


S10 


25 


10 


2.40± 0.51 




50 


10 


1.95± 0.59 




100 


10 


1.90± 0.77 




200 


10 


1.95± 0.36 


Sll 


25 


10 


2. 00 ± 0.47 




50 


10 


2. 20± 0.53 




100 


10 


2. 15± 0.52 




200 


10 


2.25± 0.48 



* P<0. 05 vs. control 



(2) Acetic acid test indicated that the mean number of body twisting in the control group was 33.7, 
and it was decreased to 1 1 after administration with Nimesulide, showing a statistically significant 
difference. None of the treatments with 25, 50 and 100 mg/kg of S10 and SI 1 had analgesic effect. 
However, 200mg/kg S10 showed some analgesic effect, but said dosage is close to the lethal dose 
of 300mg/kg at which dosage there was one animal died out of 5 animals (table2). 



Tabic 2 Analgesic effect of oral Nimesulide and its derivatives 





dose 


no. of 


No. of body twisting 


Drug 


(mg/kg) 


mice 


(M± SD) 


Control 




10 


33.70± 11.18 


nimesulide 


100 


10 


11.00± 9.77* 


S10 


25 


10 


33.30± 14.46 




50 


10 


32.90± 10.85 




100 


10 


26.90± 12.76 




200 


10 


17.40± 13.27* 


Sll 


25 


10 


34.20± 14.90 




50 


10 


33. 10± 12.67 




100 


10 


32. 80± 14.89 




200 


10 


33.70± 15.36 



* P<0. 05 vs. control 
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Conclusions: 

1 . Oral Nimesulide at dose of 1 OOmg/kg has a significant analgesic action. 

2. 25, 50,100 and 200 mg/kg of S10 and SI 1 have no anti-inflammatory action. 

3. Oral Nimesulide at 1 OOmg/kg has a significant analgesic action. 

4. 25, 50, 100 and 200mg/kg (for SI 1 only) of S10 and SI 1 have no analgesic action. 
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